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cell-based assay systems are also very useful, particularly 
in combination with animal-model based assays. Such cell- 
based systems can include, for example, recombinant or non- 
recombinant cells which express GLUTX. The effect of a 
5 selected modulatory compound on GLUTX expression can be 
measured using any of the above-described techniques for 
measuring GLUTX protein or GLUTX mRNA. 



XVII. Effective Dose 

10 Toxicity and therapeutic efficacy of the 

% polypeptides of the invention and the compounds that 

up modulate their expression or activity can be determined by 

9* standard pharmaceutical procedures, using either cells in 

m culture or experimental animals to determine the LD 50 (the 

;l; 15 dose lethal to 50% of the population) and the ED 50 (the dose 

therapeutically effective in 50% of the population) . The 
H 8 dose ratio between toxic and therapeutic effects is the 

[I therapeutic index and it can be expressed as the ratio 

HI LD 50 /ED 50 . Polypeptides or other compounds that exhibit large 

ft 20 therapeutic indices are preferred. While compounds that 

exhibit toxic side effects may be used, care should be taken 
to design a delivery system that targets such compounds to 
the site of affected tissue in order to minimize potential 
damage to uninfected cells and, thereby, reduce side 
25 effects. 

The data obtained from the cell culture assays and 
animal studies can be used in formulating a range of dosage 
for use in humans. The dosage of such compounds lies 
preferably within a range of circulating concentrations that 
3 0 include the ED 50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form 
employed and the route of administration utilized. For any 
compound used in the method of the invention, the 
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therapeutically effective dose can be estimated initially 
from cell culture assays. A dose can be formulated in 
animal models to achieve a circulating plasma concentration 
range that includes the IC 50 (that is, the concentration of 
5 the test compound which achieves a half -maximal inhibition 
of symptoms) as determined in cell culture. Such 
information can be used to more accurately determine useful 
doses in humans. Levels in plasma may be measured, for 
example, by high performance liquid chromatography. 

10 

XVIII. Formulations and Use 

Pharmaceutical compositions for use in accordance 
with the present invention can be formulated in a 
conventional manner using one or more physiologically 

15 acceptable carriers or excipients. Thus, the compounds and 
their physiologically acceptable salts and solvates may be 
formulated for administration by inhalation or insufflation 
(either through the mouth or the nose) or oral, buccal, 
parenteral or rectal administration. 

20 For oral administration, the pharmaceutical 

compositions may take the form of, for example, tablets or 
capsules prepared by conventional means with 
pharmaceutically acceptable excipients such as binding 
agents (e.g., pregelatinised maize starch, 

25 polyvinylpyrrolidone, or hydroxypropyl methylcellulose) ; 
fillers (e.g., lactose, microcrystalline cellulose, or 
calcium hydrogen phosphate); lubricants (e.g., magnesium 
stearate, talc, or silica); disintegrants (e.g., potato 
starch or sodium starch glycolate) ; or wetting agents (e.g., 

3 0 sodium lauryl sulphate) . The tablets may be coated by 

methods well known in the art. Liquid preparations for oral 
administration may take the form of, for example, solutions, 
syrups or suspensions, or they may be presented as a dry 
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product for constitution with water or other suitable 
vehicle before use. Such liquid preparations may be 
prepared by conventional means with pharmaceutically 
acceptable additives such as suspending agents {e.g., 
5 sorbitol syrup, cellulose derivatives, or hydrogenated 

edible fats); emulsifying agents {e.g., lecithin or acacia); 
non-aqueous vehicles {e.g., almond oil, oily esters, ethyl 
alcohol, or fractionated vegetable oils) ; and preservatives 
(e.g., methyl or propyl -p-hydroxybenzoates or sorbic acid), 
10 The preparations may also contain buffer salts, flavoring, 
coloring and sweetening agents as appropriate. Preparations 
for oral administration may be suitably formulated to give 
controlled release of the active compound. 

For buccal administration the compositions may take 
15 the form of tablets or lozenges formulated in conventional 
manner . 

For administration by inhalation, the compounds for 
use according to the present invention are conveniently 
delivered in the form of an aerosol spray presentation from 
□ 20 pressurized packs or a nebulizer, with the use of a suitable 
propellant, for example, dichlorodif luoromethane, 
trichlorof luoromethane, dichlorotetraf luoroethane, carbon 
dioxide or other suitable gas. In the case of a pressurized 
aerosol the dosage unit may be determined by providing a 
25 valve to deliver a metered amount. Capsules and cartridges 
of, for example, gelatin for use in an inhaler or 
insufflator may be formulated containing a powder mix of the 
compound and a suitable powder base such as lactose or 
starch. 

3 0 The compounds may be formulated for parenteral 

administration by injection, for example, by bolus injection 
or continuous infusion. Formulations for injection may be 
presented in unit dosage form, for example, in ampoules or 
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